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Introduction From the Atmosphere to the Classroom Calculating AOT for GLOBE

The formulas below are used to calculate AOT from the voltage

The purposeof this researchproject wasto investigatehow an instrument In the KR S ——— ) |\ tc readings produced by the GLOBE photometer.
works,what type of datait gathers,what is neededto comparethe datato a Upon gathering the data it was recorded and calculated. During this time multiple instruments were used to gather data.
religble source,and to determineif an instrumentis valid. Eachpart O_f the & 9 | GLOBE sun photometer measures the amount of sun reaching the instrument. MR AOT= (IN(V./R?) - In(V-V,,1) - a (p/p.)m]
project uncoveredanother layer of content that neededto be studied || [ o - It uses a green and red LED light as a sunlight detector. When light shines on the LED, a small -
wantedto seewhat knowledgeand skillsare necessaryo successfullyring - current is produced. The electronics inside the instrument amplify the current and a voltageis & g
buildingand usingscientificinstrumentsinto a an educationalenvironment converted. - See cin ohotometer was verbally recorded into an app on an iPhone. e @#)

The data included time, ambient temperature of the photometer and the voltage readings at for [1+a& cds d3&R 0

500nm and 625nm wavelength including dark voltage at both wavelength.
Three trials were done for each 15 minute time period.

V,= Calibration constant for each channel
R= Earth-Sun distance
a= Eccentricity
d= Day of year (Julian Day)

Science Content In Classrooms

Data from the voice recordings was recorded into a lab book.

Beginning this project | looked at the “Fioctromagnetic Spectrun® Th|s has been integral in cross referencn_ng datg from the V= Voltage readings obtained with photometer
. . I IPhone and the Brooks Spreadsheet. Within this spreadsheet the Vaan= Dark voltage readings obtained with photometer
science content students would bring into a.= Rayleigh scattering coefficient for each channel

primary calculations were done for aerosol optical thickness, AOT. > | ) .
P=Pressure at location and time of readings

) e S P, = Standard sea-lfvgl atmospheric pressure
GLOBE and AERONET AOT comparison from 3/24/14 to 6/17/14 . | S
0 calculate the AOT between instruments measuring with
different wavelengths, it is necessary to calculate and use the
Angstrom exponent.

an experience to develop an instrument.
Based on state standards all children by
grade 8 have a basic working knowledge of
the role of the sun on Earth, how it interacts
with the atmosphere and what happens
when sunlight hits different particles.
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How can they be active

earners in a science . .
class? BU|Id|ng the GLOBE PhOtOmeter
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can tell scientists quite a

bit about the particle types

In the atmosphere. The
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Examples of data collected

Date 05/05/2014

Picture Time 14:17:31 UTC
Data Time 14:16:36 UTC

Red Dark .006

Red Light .631

Barometric Pressure 1016.5 mb
AQOT .6515

AQOT ozone corrected .6215

Battery connector, switch, wires Battery, temperature sensor

| will need to learn the function of each part, learn to solder and the flow pf
the schematic. From this | want to see how we can integrate this building
process Into an educational environment.
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Date 06/17/2014

Picture Time 16:18:24 UTC
Data Time 16:17:20

Red Dark .009

Red Light 1.183

Barometric Pressure 1019.8 mb
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http://disc.sci.gsfc.nasa.qov/datholdings/PIP/aerosol angstrom exponent.shtml

The GLOBE instrument measures at two wavelength channels, 505nm and
625 nm.
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